Lowered blood concentration of tacrolimus and its recovery with changes in expression of CYP3A and P-glycoprotein after high-dose steroid therapy.
In a living-donor liver transplant patient continuously receiving tacrolimus (FK506), pulse steroid therapy for 3 days caused the blood concentration of FK506 to decrease, followed by a gradual recovery to presteroid levels within 2 weeks. We conducted a study in rats to clarify the mechanism of the changes in the blood concentration of FK506 during and after steroid therapy. Rats were intraperitoneally treated with a low dose (1 mg/kg per day) or a high dose (75 mg/kg per day) of dexamethasone (DEX) for 4 days and, at 1.5 hours after the last dose, were given FK506 (2 mg/kg) intravenously (IV) or orally (PO). Blood concentrations of FK506 and changes in the expression levels of P-glycoprotein and CYP3A2 in the liver and intestine were monitored. In the low-dose DEX group, the blood concentrations of FK506 after PO administration of FK506 were significantly lowered compared with those in the untreated group, while there was no such difference after IV administration. In the high-dose DEX group, the blood concentrations of FK506 after either IV or PO administration were significantly lowered. Consequently, the bioavailability of FK506 was decreased by DEX treatment, and the total clearance was significantly increased by high-dose DEX treatment. The pharmacokinetic parameters gradually recovered within 2 weeks after high-dose DEX treatment. In the high-dose DEX group, the protein levels of P-glycoprotein and CYP3A2 in the liver and intestine increased just after the treatment then decreased to normal levels within 2 weeks. Our results indicate that the decrease in the blood FK506 concentration caused by high-dose steroid therapy is a consequence of the induction of P-glycoprotein and CYP3A in the liver and intestine, and these changes were reversed within 2 weeks after cessation of steroid therapy.